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1/E 



7 4 >-ia±tiO*V7-f >-5ffim±i:^m^tT#"btL, TIB (1) XtT (2) * 

( 1 ) KXft l o u±o*ft v 5 o *;v%i;Lh 

(2) £AX**SLM5Mfrfc*tt*. i5deg<2K30de gk«*$^*«« 

masks**** *-oe-^x 
Via o) w (4) *#&jE.-r*w#3ii KB«©iit«tt*»* l/7 ' f >m^#o 

(3) y^-5x^>3>^D7f^77 (GPC) *fc£«fc 0*3feU*:*y^f-^>tft 

(Mw) * s i , ooo~ioo, ooo <nwm\'*> *) . (M 

w/Mn) **1 . 5JSLL 

(4) ftttlfe^JtXtt^^ o^* 0. 0 1-7 OSS: % 
rsjl^jg 4 ] 

TIB (3) Rtf (4' ) ^MJ£i-^>W^«l CEH^ttmtW^^-f 

°(3) ^-U^>3^n7h^77 (GPC) ttKiiOWJfebfe^y^^^^* 
Ittf^^t (Mw) rt s 1 , 000-100, 000 OfEfflfc* >5 > ^fi^* (M 
w/Mn) 5£l± 
( 4 ' ) SHR®^^*** 0 . 0 1-70 £*% 

TIB (5) TkJf (6) *»JE^*»^l^lB*©*tta^*W**W7-f v«#»o 

(5) *##«K1 0-2 0li%i:t3 OtOT-t Y>/^9> (3 0/5 0 (Mt 
Jt) ) -vC0^14^9 9M%&± 

(6) fe*L5S*^^OT5R** s 3 0 0-4 0 0^N/cm 

7r/-lM±WtV7r/-tWi:mLT, TIB (1) Rt> (2) *m&t 

( 1 ) KXft i o &±«>** a-tw<f 5 o a± 

(2) jAftXltaSSS^^^tt^. 15deg<2K30de gH*H4«l 

o 
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1/ 



if <d £ 58 f * -e * & o 

**** *>* © ItftttWI *t* c t <b Mill © k U r 

*»fc«V»e,*/CV>* #1(2002-43543) . ✓ft«k«*Jt* 

^11, »IHt*2, #^^3, #1K2003- 319652) . , + - 

fc^nt>liMv^rfct^S%M«-*i'7r/l^illti4-^ 

[0 0 0 3] 

[#lfcfc«t 1 1 #<2rBS 3 6 - 4 7 4 5 
[#fMlfc2 ] #HP8 4 8 - 8 8 5 6 
[#^m3] #H08 4 6 - 7 3 

izkwtimvk LXitirz mm] 
mm * rnvk-t & tz 

b el) ** (2) *wt*».-*w^ v *if£k??^52^^ 
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2/ 



^ y-ta±t»oti/7^ v^uuit «*tt, tib (l) 22 c;) 

********* >*fr#©«ft:frtfc**tt-*- *to-e*So 

( 1 ) **ft 1 0 filhOM « - * v ? < >*ttt*i#5 o ***** _ AM 

(2) l£*X»fta5l*»*fc*tf*, 1 5 d e g< 2 * < 3 0 d e g k« * 

[0 0 0 8] 

i-rf^f^A i-***r*>\ 

^.fcV, l-l>f3^A 1-K3*'A 1-Th73t/H^ 



o 



4fc, mis^#ici 0K±« fl -iV7r/M^«lotv7r/i:U 

l-^^r-feV, 1-**X>, l-fMr>, l-'SrVf'fe^, 1 - h 
-^*7Mr^ l-*^f*A l-Z^-fey, 1-^3*A 

o 

ifrieiii i o &±<&«* a -*vy<i v-t£ii«:> xtt«riB^at«t i o ei±<*>S5» 

l/7r/tm TIB (1) RXf (2) S:?RJi.i-4feO-e*4o 

(1) *sfti oa±©rt*«-*^-f >*tt*#***5 o^e;v%^-t 

(2) JtJ|X«lltta,3»*»#l=*»t*. 15deg<2K30d e g KM« 

Sib (i) k*v>-c, ».-*wr/*ttomtt, ff* t< »? o~ i o o * 

L< »48 5- 1 0 0*^%-e*4« 0£ll^«-t 
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: 



3/ 



I^l»»iH D-^7V^^RU-200«:fflV\ 3 0kV, lOOmAtti 

^CuK-rJI <*«-l. 54A) 5mm ° tf:/,J :~ ;l/ " e owl;XI 
yU tt«twaib«fHMf*fflv^ •#i*Wi#-ciMiX*t*SI. (WAXS) »K»V 

*»W«)fitt*^t***^7^ Vl^#tt, TIB (3) Xtf (4) «:ifit* 

(3) W-U-ff>^nTf^7 (GPC) ttfc:J:»>»j6Lfc#y**-l'>* 
jt£*¥jg#^.j| (Mw) ** 1 , 000-100, 000 W|£H^* <9 . &=Hk&*6 (M 
w/Mn) 5Ja± „ 

( 4 ) Sttat^lXtt^ n y 0 . 0 1-70 ls% 

ilfi 0 (3) 4 l^v^T. ^PffiUli, Mw#3, 0 0 0- 8 0, OOOOtBK* 
D,Mw/Mn^l. 7-5. 0O«Ht*4. Mw^l, 0 0 0 ^ «** 

*mtV7-f >E-fr#W5ftK* f l«0±b, Mw#l 0 0, OOOfilTWi:, 

^Mw/Mn#5 * 0 JBLT-C* * fc , ^ 7 -f < 

Mifc'toF&Sr*^ aUK^^o** 1 ** 
' n Mw/Mnli, GPCftKUl, T^^eX^-CilO^L^^^f 

GPC«£*1I 

:toso gmhhr-h (S) ht 

ttttfl :»Qvh^7^IRlW WATERS 150C 

v# K : l, 2, 

aisfea* : 1 4 5TC 

% & : i • o 5 y 'J 7 h 

Universal Calibration 
^7d^7A : HT-GPC (Ver. 1. 0) 

^fS°(4) 5 !ci3V>T, SfeCffJKIi, stt»^m^D^>m#o. 1~ 
7 0li«t*!i,*4»it<^ o. i-5 0M%-e**o 

0. 0 1-7 0I1%-C**i:if4tv». 

Jfefc, 1 |:kw^*tt«***** V7 ' f > *** tt - TSB (5) ROr (6) 

(5) »^#kffil 0-2 0lt%KT3 0t^7-feh>/^^> (3 0/5 0 (#^S 

ttifiE#2 0 0 4-3 0 9 7 8 7 5 
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4/ 



Jt) ) ^*>»#tt#*9 9E*%JSUi 
(6) 3 0 0-4 O O/iN/cm 

ttC (5) lc*v>T, HCffH<li, »jHt«»9 9. 5li%U±e**. 
Sifi (6) fc*v*t\ **fcff*U<tt, ftjiKlWIO»»« l 3 2 0-4 0 0„ 

N/ c m 

J&J^ikw^*^*****^* TB (7) WU^L 

V '°(7) ^M^M^Srtt (dsc) *fflv^ iwattittaitw^i^a 

tOi^M (Tm) *B**^*tt^*** V ^i^^^2»+* 

fc»tWft**-r^e>««*tt&iMMi (Wm) ^10m^4ifc«L<^ 
¥««R (Wm) tit, DSCKtljS (Tm) **feLfc*«5*» 9 *> 5 0 % JK* 

(A) TIB-** (I) ^* M «^^^»2^B) <B -1) 

[0 0 2 0] 




MXqYj 



(I) 



[0 0 2 11 



;3 - 1 0J&Xtiv>*y-r K*?9©&JR7G***pU E^tfE 2 

ffiSE# 2004-3097875 



#M2 0 0 3 -3 5 0 2 8 1 ^-v : 5/ 

-f to*t**»tm****« * *" »»* ttfcKtfrP?* o * * A'JSLXfA 2 *^ L r «««« 

i©Y, E 1 , E 2 ZliXt^Ut^TU<, A^VA^-OOiStt^**^-*- 
iO«Wt*ot, *#*1~2 0©*fl!***. |»»l-2 0O^r/«llfl! 

S02 _ _ Se -> -NR 1 -> -PR 1 -, -P (0) R x -> -B R 1 -***- A 1 R 
-**U R 1 !****^ ^nr^, ***1~2 0 1 ~ 

fil-5«t C (MOSfi) -2] rli0~3OltWo J 

^ny^n^>^yi-^i, t^fny^n^y^^jVi, 75Ki( 
-N<) **7<f (-PO . iiHfc*** OCR-, >C<] C 
>SiR- >Si<3 (fit, Rtt*fXttft**l-2 0Oftft****4V»ttAf 

v>T*>J:<. ttOX, E 1 , E 2 3UiYfc»LTV>TfcJ:v* 0 
ttXO*#ffllfcUrt±, An^^If-, Ml~2 0^«*. U5**fcl~2 0 

«£ <, fllOY^E 1 , E 2 X«Xfc^LTv^T^ J:v» 0 

r * j* * if 4: * £ t ** "C £ & o 
[0 0 2 4] 

#:r A 1 RO r A , »±, -oORt^ffcte^S— ffi^SltS*"?*- 3 "^ RHIk 1 ~ 2 0 
©JWt*** J«»l-2 0O^nyvt»JfMI*l*, 3£#1§r«. *?Z~**t 
-0-. -CO-, -S-. -SO2-, -Se-,-NR -> -P 
R i_ _p (o) R 1 -. -BR'-Xti-A 1 R X -£^U RM±, tK^M^ 

>^4x\mmwLi-2o<Dmt7amm, mi~2 oo^ny>^tw**t^ 

i^iH^fit LTti, «x.tf, 
[0 0 2 5] 
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6/ 



Mb 2] 




[0 0 2 6] 

LT^ti iv> 0 etil~4<0SE8c*7F"*"o ) _^ .-.n*.^ 

t^$W^W?>^ f^#«tttil, i^i'V*. ^vrs 

e-ur/S (ch 2 = c=) , ^wjvj'*, ^ 7 *-^ >,; J^ v * 

qlil~5«t C (MOJRM) -2] r Ji 0 - 3 (OWk^f-fo 

Z.(DX.7%-WC& (I) T^^tL^^^m-fb^tl^f^fi, -ft* (ID 
[0 0 2 7] 
Mb 3] 




MX^r 



(II) 



[0 0 2 8] 

JUB-ft* (ID K*V>t\ M, A 1 , A 2 , qfctfrtt, -«S$; (I) fcl*ICt?&S° 
^X^^tUli, -jfti* (I) OX©KWC«wUt©kBU4©***r 
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7/ 



R 4 ~R 9 tf\ Ww***^, ^ny^JKT-, ^1~2 0«»*», 
£ ex */9w<y9 V*-- ^ftSflcifitt^ t 

-Afc* (I) t?««*L41^IIM^*«i: L-C«\ Cl, 2 -x^W) I 
2 i' -xf>>) -ex (xf>7'-;v) ^3--)A^n'JK, (1, 2' 
l/» (2 1* -tf-Vy) -ex (jyT-)K) y>3-^y^n>jF, (1, 2 

• -jyf'uvvr-y) (2, i' ->fyyney^» -ex 

9A ^D>JK, (1, 2' -xfW) (2, 1' -x*V» ~ex (3-^>W 
^a^A^nVK, (1, 2' -x-^W/) (2, 1' -x^V>) - 
tTX (4 5--oyM>r-;V) (1, 2' ( 

2 r Lifi/» -ex v^a^A^n'JK, 
n 2 ' -x.*v» (2, i' -^vy) -ex (5, 6-^>f"W>^-^) 
^3-9A^n'jK, (1, 2' -xfVV) (2, 1' (4 
7-v^y^neH>f-^) y>3-^y^o'j F, (1. 2'-x^W) (2 
1» -;r.^V^) ~eX (4-7i-H>f^) ^3ifA^n'JK, (1, 
2' -x^W) (2, 1' -xf-VV) -ex (3-^^-4^vyoeH>f 

^nx^^nyK, (1, 2' 50 (2, 1' 

(5 6 w ^f»-;i/) ^3i->A^n«JK, (1, 2' -xfl'J') C 2 , 

r L^y^nfijfv) -tfX (xf^f-^) y>3x^>^o'JK, (1, 2* - 
(2 1' -xfl/>) -ex (^f>f-^) y^nx^y^nyF, (1 

2 » (2, i' -^fv^oeur/) -ex (^vr-*) y;v=r-->A 

Wn^K (1, 2' -^WJV» (2, 1* -^WJW/) ex (>f 

Wn-fA^n-JK, (1, 2' (2. 1* 

f^yijl/V) ex (3->fH>f-^) ^a^A^n'JK, (1, 2 -v 
(2, 1' -y^WJv» ex (3-n-^;v-f>^;v) v 

*3-W^'jK, (1. 2'-^WJW) (2, 1* -V+T^tZ^ 
) ex ^nx^A^o'JK, (1, 2' -v*** 

yijW) ( 2 , 1' -^f^'JK/) t'X 

jpjy^A^niJK, (i, 2' -^WJVV) (2,1' -^f.^ 
ex (3-7xxM^fx;v) ^3x^^n'JF, (1, 2 -v/* 
^>yvy) (2, 1' -^WJW) ex (4, 5 W ^ = 

-^niJK (1, 2' -^WJV» (2, 1' -^WJW) 
X (4->f V^nbT/H Vt*-*) -^ax^^o'JF, (1, 2' -v^f-^vU 
V» (2 1' -^WJK/) ex (5, 6 -3^**4 ^f 3 / 1 * 
A^niJK (1, 2' -y^WJWy) (2, 1' -^WJK/) ex ( 
4 y.^'j-yn^r/f-JV) 5?*3-*A3?*niJ K, (1, 2' -3»f-* 

(2, i' -^f^/'jvy) ex u-y^wvf-*) 3>*3-* 
Ai ;^.jK (i , 2' -^f^y'JW/) (2, l* -^WJV» ex 

(3 4 _ i -T'ni^W ^3x^y^n>J K, (1, 2'-3> 

mSE# 2004-3097875 
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(2, 1' -^f^'JW) ex (5, ^ZuL^ 
^A^n.jK, (1, 2'-v>WJW) (2, 1' -fvrnKj^ 
) -ex •/'jv^^^o'JF, (1. 2' -^WJW/) (2 

2' -v^wji/v) (2, l' -^v^oe-jfy) -ex ( 3 -/-f, n 

e;W >f*-;v) y'jVD^^A^n'JK, (1. 2' -y^W^» (2, 1 
-fV^ne'JfV) -ex (3 -n-^'W ^f-*) ^3-9A^D'J K, ( 

1 2'-^WJW/) (2, 1' -^vyntf'jf^) (3-h'^f;V 

i/yju.x*JM >t*-;i/) ^a-^A^nyK, (l. 2' ( 

2 x » _<fv^ne'Jf>) ~ex (3-h'^f^>'^W>f-^) v;vn-^A 
vVnijK (1, 2' -y^WJW) (2, 1' -4 V/n fcfy f » ( 
3-7*iH>f^) y*3-9A^niJK, (1, 2' ( 
2 !> _ -ex (r/f-JV) ^3i-)A^n>JK, (1, 2' -5>* 

(2, 1' -^Vf) -ex (3-^f-^-f ^-*) 
^ n V K (1, 2' -^WJV^) (2, 1' (3-1-7 
n^wVf-;v) y;i/3-^Ay^n'JK, (1, 2' -^WJW/) (2, 1 
• -tfx (3 - n-7^;W y>3--)A^n'JK, (1. 2 

' -yVWJV» (2, 1' -IfX (3->U>WJ^W 

y r -)V) ^-^A^n-JK, (1, 2' -^WJV» (2, 1' 
V>) -ex (3- MMf-^UJW y)V3-Wy^n'JF, (1, 2 

-y 7 x^vy'jl/» (2, 1' -ex (^>f-;v) ^3^Ay^ 

on- (i, 2' -y7x^y'jy» (2, i* -ex (3-^v 

y>3-^y^n'jK, (1, 2' -^x^y'^v) (2, 1* - 
-ex (3-i-7"oeHvf-;v) ^a-^^n'JF, (1. 2 
-y 7 x^y'JV» (2, 1' -ex * 

^A^n'JK, (i, 2'-y7x^y'JW/) (2 ' 1 '"^ V ^"? J 
7 (3-HJ^WJWfM>f-;V) y>^ 7 Ay7n'JF, (1, 2 -v 
7i -^ijk/) (2, i' -^fv» (3-h^WJJvry/-^) 
^a^A^nn*. (1, 2' (2, 1' -^W'^ 

y) (a-^f^^n^/^yisA') (3' -**-*v*n*>**MA0 y;v3 
-^^n'JK, (1, 2'-^WJV>) (2, 1' -^fVT-ne'Jf^) ( 
3 _^ ;l/ ~> ^ n^^^yiiA') (3' -^W^n^^^Vx-^) ^3-7A 
vy-u'JK (1, 2' -^^y'J^) (2, 1' (3-^^Vv* 
nvo^;xs^) (3' ->Wy^n^y^yxz;i,) y>3->?A^n'jK ( 

! 2 ' -*fi/» (2, i' -^w) (3-^f-;v->^n^>^y^-;i/) (3 

' ->f^n/<>*^i^) ^3i->A^n'JK, (1, 2' -■xf-W) ( 
2 !• -^vT-nfjry) (3-^;vy^n^>^yi-;v) (3' -^;w>* 
d^^-^jv) ^3-vA^n-JK, (1, 2* (2, 1' 

V» (3-^f*y^n^>^;i-*) (3' -> W^n^'/^y*^) ^ 
3-^^n>JK, (1, 2' -^W/) (2, 1' -^VT-n^jr/) (3-^ 
fjvy^n^y^^i/) (3' -^;vy?n/<y?^;0 ^3-9Ay^n 
y K (1, 2' -fV7*ni;'Jf» (2, 1' ^V7*ne«Jf» (3-*f-^~> 
^n^y^i;x-;v) (3' ->f A'f^D^vi'yxs*) ^3-9A^n'JK, 

(i 2' (2, i* (3, 4-y^*~> 

^n^y^^x^V) (3' , 4' -7^f ^y^'O^V^) ^3-9AV^ 
nUK (1 2' -^fA'V'JW/) (2, l' Hy7*ne>;fV) (3,4-^ 
^f*Wn^>j"^i-*) (3' , 4' -y^;v^n^>*^~;v> y>3- 
^ A^n'J K, (1, 2' -^WJI^V) (2, 1' -x*-V*) (3, 4-^ 
>f;vy^n^v^^-^) (3' , 4' -3?* n^>* S?xx;v) y>;v=ix 

vA^n'JK, (1, 2' -xfl/» (2, 1' (3, 4-^^^^ 

ffiSE# 2004-3097875 
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*n^*S^;i,) (3* , 4' -y^f^n^^^) v;^ : ^^ 
n-JK (1 2' -**-W-0 (2, 1' -fV^ne'jfV) (3, 
*d*W*«>u) (3' , 4' -^^y^n/o^yx^^) ^^^^ 
B.JK. (1. 2' (2, 1' -**W> (3, 4-v^i^n^ 

a 2' -)rv» (2, I 1 -^^n^Jf» (3, 4-^f*^n^> 

(i, I* Uvy'neur/) (j, r --fyynifur/) < 3 ', 4 ~^Tv* 

*n*>*5>M*) (3* , 4' -^^v^n^*^-*) S^ 3 ,-**^' 
n'JK (1 2*-^WJV» (2, r-';W-"JW) (3-**-* 
-5-xf;vWn^y^yx-ji.) (3' 5' -if**/^ n^v 9 v*.- 

iy^n^>^yx^;v) y^A^o-JK, (1, 2' -WWVI/>) ( 

(1 2' -y^^'JK/) (2, 1' -y>WJW/) (3-^^-5-n 
-■f'+^stu^ytV*.^) (3' -***-5' -n-W^n^V^xz 
;V)^ 3 ^A^on', (i, 2'-'^WJW) (2, 1' -v'^v 

i^n*****-*) ^^Ay^n', (1, 2' -W^vVW) 
(2 r -yfvT'neVfV) ( 3 - 5 - xf ;vy ^ n^y ^ ^x_;v) (3 

• _'^^;v_5' -if^y^n^/^yx-^) y>3-->Ay^n'J K, (1, 2' 

(3 5 - i 

y^n^V^yx^) (3* -^f-;v-5' -i-^otWD^^yx^) v 
iU^^nVK, (1, 2'-^Vy-;w) (2, 1' ^V^UVfV 
) (s-^^S-n-^^^^^v^^) (3* 5 
V^n*****-*) W-9A^n-;K, (1, 2' -i^*vVW) 
(2 1' --f vyotf 'Jf>) (3-^fA"5-7x-^o^^yx-Ji') C 
o» '_^^;v-5' -7xxjl/y^n/<vj;x^) ^3S«)A^n'JK, (1, 2 

■ -^WJW) (2, i' -**w-0 (3-^^-5;^^^^ 
y x -^) ( 3 ' ->^;v-5' -xfJVy^n/^^yx^) yjV3--)A^aU 
K (i 2' -^f;vv'JV» (2, r -^^) (3-^*-5-i-7 

^)-»3-vA^nVK, (1. 2' W-0 (2,1 

(j^^.g^-^y^n^y?^) (3' -^;v-5 

»*9u«>**J3.-») y>^^^nVK, (1. 2' ^^.^^ J 

2 1' (3->^-5-7xi^?n^^yx^) (3 

;l/ L 5 . -7xx;vy^^V^yxx;v) (1, 2' 

(2, 1' (3->f>-5-x^y^o^y^i;x-jP 

2 - -^f;vy'Jv» (2, r -^m) ( 3 ->fJV-5-i-^^ 

S^yxs*) (3' -^;v-5' -i-^n^v^n^v*^-*) y;vnx 
^A^DVK (1, 2' -^WJW) (2, 1* -^l'*) (3 -J*** 
_5_ n _^ ; v~>*n^*^-;v) (3' 5' - n-T^W* n^v 

^n-7A^D'JK, (1, 2' -y>WJl/V) (2, 1' 
(3-^f;V-5-7xxjVy^D^y^v;xz;v) (3* -^;W-5' -7 
x^y^n^y^^Jl/) ^axyA^n'JK, (1, 2' -J-^VV) (2, 
r -^fpy) (3-^^-5 - i -7nfcr;w>*n^V*i>i-;V) (3'-^ 

tiiSE#2 004-3097875 
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^-v* : 10/ 



;1/ _ 5 ' _ i _t»d fcf;W>*n^>* yXiil/) yJ^^^y^D'JF, (1, 2' - 
(2, 1' -fvyoe-J^) (3->f;V-5-i-yo^^^> 
^yi-^) ( 3 ' -^-^-5' -i-^K>^n^V^yi-JH y^a-** 
v^niJK (1 2' (2, 1' ->f-V>) (3-^^^-5-1-7 

o^Vy/n^^^^) (3' 5* -i-yn^>^D^r^x- 

;W) -;w-^y^>jK, (1, 2' -^W) (2, 1' -4V?u\£»r» 
( 3 _^^.;v_ 5 _ i --fu fcT;Vv* us<V*Vx--fl/) (3' -1-7 
D^^n/<^yxr.)V) y>^-)Ay?nn'> (1. 1' -'^W^> 
) (2 2' -y^WJVV) tf^^>fx;Vy;V3-^^y^niJ F, (1, 1' 
-y7x^y'JW/) (2, 2' -^WJl/V) kfT.'f yr-fritfra-V&V 
^ntjK (1 1' -^WJI/^) (2, 2' -^WJl'V) tr^'f^T* 
i^as^A^n'JK, (1, 1' -^V/Dt»'jV» (2, 2' 

fjvy'jw^) ar/f^v>^^y^n\ (i, r 

) (2 2' -yMv/Dk'^y^^) ar/f-^y>3-^Ay^n'JF, (1 

1 » '-^f^-JW/r/f^) (2, 2' 
VVH^-Jl') ^a^A^n-JF, (1, 1' -V7xi^y 
;v) (2 2" -5?7x-;i/->W>-3-PJ>f)Vy , JH>'7'^) ^v^x^a 
v^nnjV (1 1* -y7i-;W'J VW (2, 2' -^WJV 

3 _ ^.j >f ';i,y .j jH yf ^jv)y;^x 7 Ay ^ n 'j K, (1, 1' ->'^^v 
(2, 2' -y>WJl/» U^f-^) 
'^3x9A^n'JK, (1. 1' -^7x^y'JK/) (2, 2' 

UK (1 1' -y7x^y'JK/) (2, 2' -yVfJV>^» (4 

) (3_Hj^f;vvU^W/7 , x;v) ^ax^^nij K, (1, 1* -S^f-* 

(2 2' (r/f-^) (3-hj*^w>v;w 

yfxjl) y>3x^A^n'JK> (1, 1' -^VT-n^vy'JVV) (2, 2' 
-^fJ^'JW) (-f'/fx*) (3- h'J^f^yM v;Vx7_-^A 
.^o'JK, (1, 1' -^WJW/) (2, 2' -yMV7-nh»'JV>) ( 
4 >f^)V) ( 3 _pj^f;^>.j;v^yfxjv) '^ax^A^n'J K, (1, 1* 
-^yyn^y'JW/) (2, 2' -*J4 V7n tf;Vv V V» (^f-^) (3 
-b^WJHVfx*) ^ax^A^oy h% (1, 1' -^W^ 
>) (2 2'-^WJW/) U'/f-^) (3-h^f;^>'j^fM> 
fxi;v) Wnx7A^n'JK, (1, 1' -^xx^y'jW/) (2, 2' 

A*J?*VY\ (1, 1' -y7xx^VU» (2, 2' -^WJM U 
(3- h'J^WJ^fMVf-*') y;i/3X7Ai;^niJK, (1, 
1' -^f;Vy'JW) (2, 2' -y'7xx;Vy'J ky)(Of^) (3-hV> 
^l/v'j^^WV-T-*') y>nx7A^an\ (1, 1' -^V7-n^y 

(2 2*-^f^W>)(r/f-;v) (3-f'J>WJ^W 

>7»-^) ^ax^AVi'nn', (1, 1' -^WJVV) (2, 2' -SM 
VTDtf;i/5/U yfi*) (3- b 'J>f*VV^fM Vfx^) 

9A ^nVK, (1. 1' -^V7*oH>y'Jl/» (2, 2' -vMV7nfcf;Vv 
>; l/» (^>f-;v) (3- h 'J>fA">V^fM ^fxji/)^3x9A*;?n 

»fciv»T, (i, i* -) (2. 2' -) (1, 2' -) (2, r -) ***** 

j. <% (1> 2 ' -) (2, 1* -) & (1, 1' -) (2, 2' -) t^otUv^ 

*tL 03 (B) j£5fr«H*><0 (B-l) ^tUli, ±SB (A) J&fr<D&®&mft&® 

ffifE# 2004-3097875 
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^- V : 11/ 



&©-«s£ (HI), (IV) 

( Cl^-R 10 ) k + ) a ( CZ) -) b • • • (HI) 

( CL 2 !) k+ ) a ( CZD ") b • • ; (IV) 

(fc*U L 2 14M 2 , R"R»M», R 13 3CX«R 14 M 3 T^5 0 ) 
C (HI), (IV)**, L l tt*-f ***, CZ) "tt. #Btttt7j*> ' CZ 1 ) Rtt CZ 
2) irt CZ 1 ) M±«#<0*#x*fctt*L.;fc7-*>, BPt> CM^G • • • G . 
) " (iif, M l (±JH»#** 5 ~ 1 5J*5B», **L 1 3~1 5*3C* 

#*1~2 0©7*A'****. **M*n*K3fc Xttl«*2~2 0OAtom 

) . CZ 2 ) »^*?^ 
Ka) 0^yw/7^; K»*«Xliri/'^f5' 

mmLmuv. r 10 ^*®?-, *** 1 ^ 2 0 2r-? ,l 'fii5« 

»6-2 0O7'J-)Hfc, T ;v^;vT';-^XiiTV-;vT;v^^S^^L, R &o 

147**1/-**. R»liJf»«l-2 0©7^)Hl, TV-**, 7***7';-* 

kli CL'-R 10 ) , CL 2 ) *W*>MrCl~3<D»*fe ; 
aliUUWl^ b= (kxa) M 2 (4, JSWff*^ 1 ~ 3 * n ~ 13 ^ 1 

xm s n * & o * i- isufi -r & i * o 

> yxW?>, N-^*7-U>, ^xx;v75>, N. N-vX^*7-'J 
W-';>4^75ya, >ijxf;v*^7r/, FU7xx^7r/, v7.x 

[0 0 3 2] 

R n . R 12 c0A#^fcLTt4. ^n^y^yxx^i, ^*i/*o-< 

R ls O*#«fcLT»4, 7xx^i, p-hU**. p-* >*->7x-**»^*«S 
tf^ifc^-ei, Ri 4 ^ihUI±f F7 7xx;i/*>7>f U>, 7^ny7-A 

Sfc, M'OMr^mtLXlU Li, Na, K, Ag, Cu, Br, I, 
i£k#ti, M 3 0*#fl!lfc LTli, Mn, Fe, Co, Ni, Z n & if SW* - £ 

%?~°\zh - EPIb CM^G 2 • • • G f ) KjSV^T, M^^mt^XitB, A 
1 Si P, As, Sb4^ #*LOiB£tfAl*^f<b*i^o 
*fc/G\ G 2 ~G f ^A^t L-04, y7^7^itU^fA'75>'5 

ffifE# 2 0 0 4 - 3 0 9 7 8 7 5 
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s<-*J: 12/ 



n-ynvf;^ ^fV^n^S, n-7?-;v*, ^V^i. n ^S, n - 

x-r = 7x.;n, p-hu*», "ov**. 4_t ~' / ti' 7j: li ' - 

^>^DD7x^S, 3, 4, 5 -h'J7**n7x-**,^7*tn7x- 
A,* 3, (h'J7^n^f;v) 7*-**, ^ (h^ W 

V^^^^5>i/*, ->'7x-;v7^-»*. yi/^DA^i/^^t/l, V7x- 
i:*rt s W ibtt^o 

o>r/^vr/r^v (CF3SO3)-, (h-j7;vto>r^w^ 

7**n>r^**^) 7 5 K, a«L*«7-*> (CI 04)-, 7**n*« 
7-*> (CF3CO2) A^7;Vta7m^7^^ (SbFe) 
^ju*>»7-*> (FSOs) ^nn^**V»7-*v (CISO3) 7**n 
7^*>t7 = *>/5-7^k7>f*> (FS0s/SbF 5 )-, 
®7^tV5-77« (FS0 3 /AsF 5 ) -, f'J7WO^m;V^i/ 
5-7yft7^> (CFsSOs/SbFs) 

'^-^ fb57x^lih'J-n-7W^-')A I x f5 7x-;Hih 
.J^WU^^A, rb77x^;Htff7if^7V^^, T^??-*-* 
MR*** (>'J-n-W) 7^-fA, fh77x-;H^>^ (>y-n 
-7f-;v) 7>€-7A, f b77x-;v«^>^v7x-;v7>^-">^, 

17 A , fh?7x-*»f* (2->7^-j^7A) , ffH7 C* 5 '' 7 

ilhV-n-^m>* = 9A, fh^7 K/^7Wn7x^) «ftt '7 
Ilir/t^A, (^/^7H07x^) Iin5-n-7W 

^X7A ff5^ K^7;vtD7xx)i.) lf7>7Xf;V7>*-^^, ^ 

(/<^7Wn7x^) I»>f^7x-^7Vtx->A > 

^ 7W D7xX)V) I^f;V7X'j-7A, fh?^ (^^7WH7x^ 
) ii?;>f*7i'J=9A, fb7^ (^^7^D7xx;V) W^^^ 

K^7wn7x^) nm^-f-^try rb7 + 

7x -jV) IS>f;V ( 2 -y7^'J-7-7A) , ff7^ (/<^7**B7x5 
JU) mm****' i2-»sTSWJ-**) . (^^7^n7*^) 
( 4 -v77^^A) , rh7« (^^7W07x^) TO h 
.j7x^*7*^A, fh7^ C« (3, 5-^h'J7W>f*) 7x^ 

)Ii'7>W-';--7A, fl>77xx;v«7xn^^, 7-vyy^~)vmm 
m f b 77x^.;Hg|b'Jf;v I f h77x-;«fb77x-;v^V7^;v-77 

ify rb7^ K^7WD7x^) lt7xn-fe-7A,_T>9*^ ('tv* 
7 ^D7xx;0 Mm (1. 1* -^WxD-t^7A) , Tb7^f7 

ffllE# 2004-3097875 
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13/ 



(B-l) li-Iffl^-cU<, XrSaJ:«:^^tffiv^U^o 
[0 0 3 6] 

— 2u (B-2) W7^5y^t>i:LtlJ, (V) 

Mb 4] 




(V) 



^tSU JfiL<li2~4 0O»t*4. #R 1 5 t±PI l^*> H 

t^$Wi^7;^^t>> (VI) 
[0 0 3 8] 
Ht 5] 



15 



(VI) 



[0 0 3 9] ^ „ . 

***** (b) a*i»ic*«i*«T^5ii?rAft«i*lini.rJi*. m * c *J22!it 

(A^ttiL^k (b) imj&a-t.n&Mtiiti** (b) ttiMtLt (B-i) it 

ffiiE# 2004-3097875 
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^-v I 14/ 



***fliv*fc**K:tt, L<»±1 o : i~i : i 0 o. i ^i'* 2 : 

i~i : i oo«BM«t<. ±ie^Hiw$>tL(f, ^-s 

Sfc, (B-2) ffr&WfcJB^fcW-frfctt. *)v&x-ftt L< til : i~i : iooo 

ooo, * o«p* l<« i : io~i : 100 o oomm&mt uv> 0 

S*! ttftjfc* (B) fcLttt (B-l) , (B-2) *JWftX»*3«J2U:«*'fr*>* 

A) jK^S.tT (B) j£#KJ0x.T (C) fc#kLT#«7*5-*Mt^*fl§v**" 

(C) **©#*T^5-*Aft*»i:fni, -ft* (VII) 

R 16 vA 1 J 3 -v • • • (VII) 

R ,6 «mi~10«7M^ J^KStM^N »1~2 0W^ 
^it6~2 0©7'J->*XI^Dy>I^^L, v»±l ~3 036»t?**J 

frfB-ft* (vii)-e^$tt*>fb^tio*WJfc ttii, b^f^^-fA, 

[0 0 4 3] 

ffIB (A) (C) »*Ufcfrfc<&«JB**li. *;Wfc-e»£L<t4l : 1-1 

: 1 0 0 0 0, J: &«PSL<I4 1 : 5- 1 : 2 0 0 (K Sfcfcff* L<t41 : 10^1 

i : i o o ovmrntf^t L^ 0 

[0 0 4 4] _ . 

$c*^tt, a^-frft, »«tfi^ft, ^©v>r*L«5***ffl^^* * 

l^*ftKov>Tli, m^ffli£tt»1ir- 100-250 ^L<«- 50-200 

«fc UflF* L < 14 0 - 1 3 0 tt^S. 
m^B#^{4ilt 5t>- 1 0B*M. RJ&JE*»4»4 t< »±-»BE-2 OMPa (gauge 
) . £ £ L < (4^JE~ lOMPa (gauge) -Cfc&o 

[0 0 4 5] 

***fflv>*»-fr»±, tE~5MP a (gauge) > £F £ t < i4^rS~ 3 M P 

ffiSE# 2004-3097875 
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^-i^: 15/ 



a (gauge) , $ h t < ti^ff- 2 MP a (gauge) 

(n*#saMfc** *s9xn<y*y, 'sfu^^y, ^f^e/^nA^yft^Jli 

***>**©M»UMfc**, * DD * 

ifc, a -*uyj y%t*<D*=;-?-*fe&tLxm^ri>]:^o 

ffi „ fi^ffi K * o f li*S»«t W ? - * * ° 

[0 0 4 6] 



j#«ttt, HHKmX. 

^M-frfcJSV^TIi, iHttfr&a*«>*Rtt* C*) (1 3 5rf*y 
#0 1 f^y y h &/gJtk±~ Mm*<7>M®&fcfi>fr 1 - y »> tw-r&^nm 

^k*^*** l-1 0 0 0 0 g, «K10-1 0 0 0 gk44i^ K*fr*PlE't * - 

4>Wt 7v^«, >f^3>», ^nbvi, s/h^avBt, v;vtr^m, 

y'm tv-v /ubm * 9 9 y f-*, t * v ^f^, r 9 y 

h#-e§ ^Mc^w yfk, 79Vfl'&, 79 y ^x^f«t b<. &t)c^w ^ 

tBiE# 2004-3097875 
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^-v: 16/ 



[0 0 5 0] 

tTti, 0dx.Jf> v^vM;w-?-**vK, v-3, 5, 5-h 

KF n;N'-^vF, 2, 5 f-*^***- 2 , 5-^Kd^-^->^^ 
KKn^-**->F«, y'-t-ZW-t^i/K, 3 K, 2, 5- 

. > ^ f . ;v _ 2 , 5-v (t-WW^t^» A^f>, 2, 5-v^^V-2, 5- 

*->-3 3 5 ->'^f^>^n^tv, 2, 2-t?* (t-^-t*'» 
- 1* , t - ^f- t^->^vynk>*-^-b^ * * i/ * - 

, r^«lttlf 0. 0 1-1 Ofi^ #*L<l*0. Ol-Sis^olSHT 

soox:M©««-c»iikW«^ws****^ ***** ^tt^-L 

^ > -tf h'j^n^v-fe'v^ ifo^ n Y >*feJ!MkJt**»*l*N folk a-iruy-ty 
& ff*>»ifc#«»#J*fc*5V>T > - 5 0- 3 0 0*CSftOiaK^RJS***^*ffi v * 

titbit**. b**^ **n^**>, . l. I' 2 ~^?2SiI 

[0 0 5 2] 
[0 0 5 3] 

ffiiE# 2004-3097875 
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17/ 



o 

****** >*«*fcfiw*^**4^^ 
•r & c t * r c - 1 & m&tf$> % o 

iO^D^m^klTtt, WiLtf. SO2C 1 2 . SOCh , A 1 C 1 3 % ■ x 
W ;V5^^^n7-f h\ yxW;V5-^^n^ K, T i C 14, MgC I2 
xf^^v 1 ) A*- a 7 4 Kft if ifi^fhMo 

fc^-eft, -Wit if. y;w;i^7**>> 

fltfsc «t * II ft * HlWt « - * ^ 7 * 1 0 0 U T 0.1~1 

0 omo^oyvttfl^-C^tf, +frft»*^fe*K*M*©»**»*-** 

*kii>ic*»t -* w ^a*#o«i*, 1 f J* 

2004-3097875 
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: 18/ 



bum**, j-*«4Hi**sft**, *> ''ir^fii'SSriS 

[HiiM 

(a) ifcx»tHa,3&SMMfc 

(b) ^UfW/jfttOSiTWi (Mw) Xtffl^*^ (Mw/Mn) 

(c) DSCPJ^ , m , _ . ^ 
^M^a^Sft i^-tt*. DSC- 7) *fflv>. StttlOmg*S 

AH) fc-^fctifflS h V?<OM& (Tm) *»£L;fco 

(d) 3M»iPI (Wm) 

[0 0 6 0] 

(e) 

mm^^t-^t^XUIR^U W^W****-* ( 1 6 0 0- 1 9 
0 0 cm- 1 ) roWftWttM^^ttS^IU «tt#0^^*©I 
RiMJe^ffv^ S£te**rfc£U SMfeBfcSStti Lfco 

I R*£M : H FT/IR- 5 3 0 0 

(e — 2) ^ n -y >"£f;|if fi 

(f ) «^#JSK1 0-2 0lI%t:-C3 0TC©7*h^/^^> (3 0/5 0 (#W 

^: fi<»a*», ^F«F*» i* ifcJR u * 

miE# 2004-3097875 
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: 19/ 



MB* J IS K6 7 6 8IC««ivCV»* [fix** * -7 -f *A&tfv— > 

MtWiVo. 2' -^mvw/J (2, l' -v^;vv'JV>0 if* (3- 
yiK /^i: (1, 2' -^WJW/) (2, 1' 

» 5 0 5'J')^;H:?l»L-7 8WWo 3-F>f;H'J^W7^2 1 
51JIjyh ;Kl4 2 t«n><U*TtMti2*BiWtfc. 
J LJ .-x;v5 o 5 >; v 7 h^ijnifclMo^bT^^-^AftjR-eiSfe^Ufco 

UVV) fcf* (3-Hj^f^y'JJVptf;V'fVf >) *3. 0 4 g 

» (21' ->7wjw) (s-vy^f-^y^^^^ 5 ") * 

3 0 4 g'(5.885 tx-f;v5 0 5 'j y ? h/ufcAtiSo - 7 sp^J^w 

-BuLi0^t>#i (1.5 4M, (1 ' 7 5.2**U 

„ a»e±»n 2 x-f*mu. #^/;®^t^o, y 

„ fjKW^iuaf) uf-7Am*-x-x;v#in#t L-C3. o 6 g (5.0 7^'^ 

;v) (« 7 3%) o n n A . . 

1 H — NMR (9 0MHz, THF-ds ) X &«JfeOtt*»±. 5 0.0 4 (s. 1 
8H , h'J ;0.48 (s, 12H,^WJV>) ; 1. 1 0 (t„ 6 

H> ;2. 5 9 (s, 4H,^V» ;3. 3 8 (q. 4H, *f"V>) , 6. 2- 

? " y ^7 aiUx> h*ic*»Lfc. - 7 -arc 

^ipu ii^f*- 7 8*cK:?fraibfciaa[^^3-7A 1. 2g (5. i*u*jw 

oB0W*oltiM*U. » & ***** s^no^lcJ:* ****** - * ; 
£>? (1 2' -y7f^>'JV>) (2, 1* -^Wil//) fc* (3-b'J 
^fi/V'jl^f-MVf^) ^a^A^nMKtO. 9g (1-3 35V^ 

) OR* 2 6%) O rv / 1 Q 

1 H — NMR (9 0MHz, CDC Is ) J: * 0. 0 (s, 1 8 

h h'^f;vy'j;v) ;i. 02, 1. 12 U, 12H, *^wjw/) ; 2. 

51 (dd, 4H, ; 7. 1-7. 6 (m, 8H. Ar-H) 

[0 0 6 2] 

7f;v b'HV7WJl'5-')A5 5';^, (1, 2' -V^f^'JW) (2 
r fcf* (3-HJ*f-;V->y/l^f-/W ^T*-*) y;vn-7 

i-^^V- h 4 0"<M *n^;v*jjllx.. £<bK7Ri(t0. lMPa^XU l^fiK6 0 

ffiiE# 2004-3097875 
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^-y: 20/ 



* # ttitz* * ±lB<^fe HTML fctt* * K7F1"o 

X 1 * 2 1 2° 

x immit : i o o% 

Mw (GPC) : 9 5 0 0 0 
Mw/Mn : 1 . 7 
AH : 80 J/g 
Tm : 4 2V 

Wm (DSCli-i'WIziS) : 3. IV 
[0 0 6 3] 

^1^*^''J C20-24 * 1 5 0 0 g#fe. 

X 1 : 2 1 . 3° 

X 1 3£J£it : 1 0 0 % 

Mw (GP C) 14 8 0 0 0 

Mw/Mn : 1 . 6 

AH : 82 J/g 

Tm : 4 9TC 

Wm (DSC tf-*4Mt«»JK) : 2 . 3 t 
[0 0 6 4] 

[0 0 6 5] 

*? 4w*tt#'JC«o-i4 £fflv>T^*«U #6*ifc*»#C^t, ± B 5 
[0 0 6 6] 

tbSE#2 004-3097875 
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21/ 



[0 0 6 7] 
[0 0 6 8] 

*!K*?n^V; »*r«*L* i ,i . i z IK ^ n > 5 0 J * u , b 

x-fV^H* (AIBN) 50mgH^nnxr/3mlU»^M 

aW ^ S (Mw ) U5 0 0 0 0, Mw/Mnttl. 8f*^, *fc, 7 * W/A 
[0 0 6 9] 













Mw 


Mw/Mn 




( i/ N/cm] 




93000 


1.8 


0.20 


350 I 




49000 


1.7 


0.18 


350 


^:*fi.<5l!3 


71000 


2.1 


25.30 


350 


E5M5H] 


I 95000 


1.7 




330 


GEMS 


I 48000 


1.6 




330 



[0 0 7 0] 







20/50 


30/50 ! 




® 


® 




® 


X 
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#12 0 0 3 -3 5 0 2 8 1 ^-V I 22/E 
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^-v : l/E 



;* # (2 r*«i«st-?v 7 , vim, t^*% m i 

t 55 (* «flt*M.-tv^ ****** 

U > *»ft i 0 tt±*** *-*vy< ******* 5 

(2) j£AX*ttaa*»*fc*»t** iBdeg<2«<30degtMSM« 



ffilE# 2004-3097875 



#JM 2003-350281 



1/E 



^16^ 9^270 

#02003-350281 
000183646 

100078732 



0 



Wft& 1873629f 

qmmi 8 7 3 6 2 9f 
0000937 



ffiSE# 2004-3097875 



i . $t^n a 



#12 003-350281 

m m a Wl & ffi # 



[000183657] 
2000^ 6 J! 3 0 0 



mfE#^ miE#2 004-3097875 



2/E 

003-350281 



as i a 



WW*-* [0 0 0 1 8 3 6 4 6 ] 

1 . 9 1 9 9 0^ SB 80 

ft 9f I^^fflE^3T@lf It 



m«E#^ miE#2 004-3097875 



